Eighteen Saidi rams were used in this trial to study the impact of additive mannan oligosaccharide (MOS;activeMOS ® )on some of carcass characteristics. MOS are commercially available as BioMos®, which is a nutritional supplement manufactured by MOS ® Matrix nutrition, LLC, USA was used in this experiment. Animals were randomly divided into three equal groups. The initial average live body weight values were 24.00,24.08 and 24.17 kg for groups 1,2, and 3 respectively. The first group did not receive MOS and served as a control group, while the second and third groups were supplemented with 2 and 4 g/ kg diet MOS and served as a MOS 1 and MOS 2 groups, respectively. Both experimental groups were fed roughage and concentrate diets ad libitum during this study. At the end of the experimental period, lasted for 6 months, final average body weight values were 44.17, 48.50 and 45.83, respectively. Five animals from experimental groups were slaughtered. The data revealed that supplementation of dietary MOS in the diet of siadi rams increased hot carcass weight, dressing percentage, right (P<0.05) and left side percentages. Moreover, most of edible and non edible parts tended to be heavier for MOS treated rams, while fat of heart, kidney and pelvic, gut, intestine and total fat tended to be lower for these groups than a control group. The proportion of muscle/ bone and muscle/fat ratios increased in treated groups. Left carcass side weight and carcass cuts were heavier in animals fed diet supplemented with MOS than controls. Meanwhile, a high priced cuts (leg, sirloin and best neck and fillet) were heavier by 29.05% and 12.7% of rams fed diet supplemented with MOS 1 and MOS 2 additives, respectively compared with the control. The highest part of high priced cuts was observed in fillet cut for MOS 1 and MOS 2 supplementation by about 57.14% (P<0.05) and 14.29%, respectively than control rams. Individual skeletal muscle of Semimemberanosus (SM), Supraspinatus (SP) and Longissimus dorsi (LD) were increased in the case of the dietary supplementation with MOS. Consequently, it appears from the present study that the dietary of MOS improve carcass characteristics and meat quality. Moreover, MOS inclusion at 0.2% was the most effective, suggesting that MOS might be a potential type of food additive useful for the growing sheep in Upper Egypt conditions.
Introduction:
Glycobiology is a relatively new field of study in the world of science. In the past decades, discoveries in the field of glycobiology have revealed the critical role of carbohydrates in the mechanisms of immunity (Munro, 2000; Axford, 2001) . These discoveries will lead to the ability to use these functional carbohydrates, with a reduced use of antibiotics, in diets to improve performance and health of animals. There has of late been increasing pressure on the livestock industry to decrease the use of antibiotics due to the potential development of antibiotic resistance (Pettigrew, 2006; Stein and Kil, 2006) . Among carbohydrates, mannan oligosaccharide (MOS), derived from the yeast cell wall of Saccharomyces cerevisiae, has been shown to improve animal performance and health through several mechanisms such as prevention of pathogens from binding to the gastrointestinal tract (GIT), alteration of GIT microbial populations, and enhancement of immune functions.
Growth and development of the animals is the basis for meat production whereas amount and site of fat in the carcass influences its quality (Karim et al., 2007 and Sen et al., 2004) . On the other hand, we are insufficient literature that concerns the effects of dietary MOS supplementation, as a prebiotic additive, on carcass and meat composition in ruminants especially sheep.
The information on influence of prebiotics, such as MOS on carcass characteristics are very scarcity especially on rams. Therefore, the present study was aimed to assess the impact of MOS supplementation as growth pro-moting additive on carcass characteristics of rams under Upper Egypt conditions.
Materials and Methods:
The experiment was conducted at the Animal Experimental Farm, Animal Production Department, Faculty of Agriculture, Assiut University, Assiut, Egypt. The aim of this study was to determine body performance and carcass characteristics in rams supplemented with mannan oligosaccharide.
Animals and management:
Eighteen Saidi rams of about 24 kg body weight were used in this trial. Animals were assigned randomly to three treatment groups (C, MOS 1 and MOS 2 ) with an average body weight, 24.00, 24.08 and 24.17 kg, respectively. The control group (C) was fed on MOS free diet while MOS 1 and MOS 2 treated groups received 2.0 and 4.0 g/kg MOS (MOS;activeMOS ® ) supplementation in the diets ( Li et al., 2011) . MOS are commercially available as Bio-Mos®, which is a nutritional supplement manufactured by MOS ® Matrix nutrition, LLC, USA was used in this experiment. Animals were fed roughage and concentrate diet ad libitum during the experimental period. The concentrate diet was consisted of 34% yellow corn, 38% wheat bran, 25% decorticated cotton seeds 2% limestone and 1% sodium chloride. Chemical composition of the experimental trials and MOS are presented in Table (1) . Animals were individually fed twice at 7:00 a.m and 3 p.m. daily. Water was offered three times daily at 8, 12 a.m. and 5 p.m. 
Slaughter and carcass characteristics:
The experimental period lasted for 6 months. At the end of the experimental period, 5 animals from the experimental groups were slaughtered. Animals were left fasting for 12 hours prior slaughtering and the fasted body weight (FBW) was recorded. Average final body weight was 44.17, 48.50 and 45.83 kg for control, MOS 1 and MOS 2 treated groups, respectively.
The feet were separated then the animals was skinned with much care. The weight of head, feet and pelt were recorded. The body cavity opened and the following organs were detached and weighed (liver, spleen, heart, lungs and trachea, digestive tract, kidneys, intestine, tail, fatting, gall bladder, reproductive system, heart fat, kidney and pelvic fat, gut fat intestine).
The weight of empty body was calculated as the difference between the weight of the fasted body and gut contents. Dressing percentages and percentage of hot carcass to fasted body weight were calculated. The carcass was split carefully into two sides and weighed. The left side was divided to retail cuts and the weight of tail, leg, sirloin, best neck, mid neck, fillet, neck, shoulder, brisket, flank and best rib were recorded. Samples of Longissimus Dorsi (LD), Semimembranosus (SM) and Supraspinatus (SP) were taken for weight, length and circumference.
Physiological volume
The physiological volume of stomach components (Reticulorumen and Omaso-abomasum) and the intestinal segments (Small intestine, cecum and colon-rectum) were measured by the difference between the volume of each part when filled with its contents and its volume after empting the contents.
Statistical analysis:
Data were statistically analyzed using general linear model (G.L.M.) procedure of S. A.S. (2001) . For carcass characteristics (slaughter), oneway classification was used as the following model, Yij = µ +Ti + Eij Where; Yij = the observation. µ = General mean. Ti = Effect due to MOS treatment. Eij = the errors related to individual observation.
Results and Discussion: 1. Effect of Dietary MOS on carcass characteristics on: 1.1. Non-edible parts of carcass:
The effect of MOS 1 and MOS 2 treatments on fasted body weight and non edible parts of rams are summarized in Table 2 . MOS supplementation did not have a significant effect on fasted body weight, head, feet, pelt, full and empty rumen, full and empty intestine weight, physiological volume and gall bladder except lung plus trachea which decreased significantly (P<0.05) in MOS 1 treated rams. However, fasted live body weight and most of such non edible parts tended to be heavier in MOS treated rams, while feet and gall bladder weights were lower in MOS treatments than controls. In this field, full rumen and physiological volume of rumen were lower by -2.37 and -5.16 and higher by +2.71 and +6.05 in rams treated with MOS 1 and MOS 2 supplementation, respectively which compared with a control group.
Dietary MOS 1 and MOS 2 in rams' diet caused an increase in weights of fasted body weight, head, pelt, full and empty intestine and physiological volume of intestine segment by about (9.93 % , 5.52%), (12.03% ,15.41%), ( 1.96% , 7.06%), (2.67% , 17.33%), (1.42% , 0.71%) and (3.77% ,32.07%) and decrease in weights of feet and gall bladder by about (1.67%,1.67%) and (29%, 27%), respectively than in control ones. 
Edible parts of carcass:
The overall mean weights of liver, Heart, Kidney, tail fat, Kidney and pelvic fat, Gut fat, Intestine fat and total fat were not significantly affected by MOS 1 and MOS 2 treatments. Moreover, the response of edible parts of carcass to MOS 1 and MOS 2 supplementation tended to be variable in experimental rams com-pared with control ones as shown in Table3. However, most of such parts tended to heavier for MOS 2 than MOS 1 treated rams when compared with a control group. While, there are a significant decrease in the weight of heart fat ( P<0.05) for MOS 2 treated rams compared to the control value. In the present study, MOS 1 and MOS 2 led to an increase in the weight of liver, heart and kidney by about (3.01% and 20.23%), (1.8% and 6.59 %) and (11.02 % in MOS 2 , respectively with insignificant differences. Although, the weight of tail fat, heart fat, kidney and pelvic fat, gut fat, intestine fat and total fat were decreased by (2.27% and 19.17 % ), (25% and 44%, P<0.05), (18.58% and 38.25%), (22.72% and 30.58%), (9.82% and 15.03%) and (16.83% and 27.23%), respectively in MOS 1 and MOS 2 supplemented rams than control, however, the difference was not significant statistically.
Abd-Allah and Abdel-Raheem, (2012) reported that carcass of quails fed 3 g MOS supplemented diet had lower offal's weight and the relative liver and gizzard weights tended to be higher than other groups. In addition, Younger and older guinea fowl fed diets supplemented with MOS had reduced (P<0.05) liver weight and increased (P<0.05) spleen weight (Osoa et al., 2014) .
The heavier of such parts of edible carcass in the present study (Table 4 ) may be related to dietary MOS increased concentrate intake. High concentrate intake increases en-ergy supply for protein synthesis/ growth and may increases serum glucose concentration, consequently, increase insulin concentration (Hadly, 1984) . Insulin increased both number and size of cells (Gardner and Kaye, 1991) . Murray and Slezacek (1980) illustrated that lambs fed a high plan of nutrition had greater weight of liver, kidney, pelts than similar fed a low plane of nutrition. In addition, thyroid hormones, which increase due to fed MOS (Sohail et al., 2010) , accelerated cellular reactions in most organs and tissues of the body including the liver where these proteins are formed (Smith et al., 1983) .
It is very interested to observe from the present study the reduction of edible parts for fat (tail fat, Heart fat, Kidney and pelvic fat, Gut fat, Intestine fat and total fat) in animals fed MOS (Table 3) . Moreover, rams fed diet supplemented with MOS 2 had numerically the lowest average fat percentage than other treatment-MOS 1 compared to the control group.
Effect of dietary MOS supplementation on carcass components:
The data presented in Table 4 , display the effect of dietary MOS supplementation on carcass components. Hot carcass, right and left car-cass side weights for MOS 1 and MOS 2 -fed rams were heavier by (15.01% and 4.66%), (14.79% and 3.96%) and (14.20% and 5.35% ),while carcass length at les to pelvic and carcass depth at 7 th rib were lighter by (0.58% and 4.52%) and (1.38% for MOS 1 ), respectively than control rams but such differences not statistically different. The increase in hot carcass, left and right side may be related to the increase of fasted weight (Table 4 ). Highly significant (P<0.01) effect for fasted weight on hot carcass was reported in lambs by Cameron and Drury (1985) . Similar findings were reported also by Dahmen et al., (1985) and Attalah (1988) .
When weights of total carcass, right and left sides were related with fasted body weight, significant difference was found between MOS 1 and both of MSO 2 and control rams. Dressing, right and left side percentages were higher by 5.10%, 5.33% (P<0.05) and 4.11% in MOS 1 rams group when compared with control ones. MOS 2 showed an opposite direction The variations in the response to MOS treatment between right and left carcass side weights might be due to differences in the proportion of fasted and slow twitch fibers in muscle.
The increase in carcass weight of MOS 1 -fed rams might be due to the reduction of some non edible weight of carcass components than control rams (Table 2) . Such improvement of carcass components might be due to the increase of both daily gain and body weight of MOStreated rams. Gravert and Rosenhaha, (1965) showed that as the daily gain increased the percentage of muscle tissues increased. It was hypothesized that a decrease in intestinal pathogen challenge provided by MOS supplementation would resulted in improvement of nutrient utilization and allocation leading to benefit in lean muscle gain and dressing percentage ( Ferket, 2004) .
Effect of dietary MOS on composition of left carcass side:
Table (5) presents the effect of dietary MOS supplementation on composition of left carcass side of Saidi rams. The data revealed that, the MOS 1 and MOS 2 fed rams had heavier leg, sirloin, best neck, mid neck, fillet, neck, shoulder and brisket cut weights than those of the control rams by (7.26% and 7.59%), (35.14% and 18.92%), (16.67% and 10%), (15.15% and 3.03%), (57.14%: P<0.05, and 14.29%), (4.17% for MOS 1 ), (12.36% and 9%) and (18.68% for MOS 1 ), respectively. Moreover, flank and best rib cut weights had lighter by (4.55% and 6.82%) and (2.85% and 14.16 %) for rams fed MOS 1 and MOS 2 supplementation, respectively compared to the control values. In addition, leg and sirloin lengths increased by (1.64% and 8.% for MOS 1 ) while circumference elevated by (5.07% and 9.21% for MOS 1 and MOS 2 ) and (9.6% for MOS 1 ) for leg and sirloin, respectively. However, such differences were not statistically significant. Meanwhile, a high priced cut (leg, sirloin and bested neck and fillet) was heavier by 29.05% and 12.7% of rams fed diet supplemented with MOS 1 and MOS 2 additives respectively compared to the controls. The highest part of high priced cuts was observed in fillet cut for MOS 1 and MOS 2 supplementation by about 57.14% (P<0.05) and 14.29%, respectively than control rams (Table  5 ). It is cleared from the present results that the positive effect of MOS additives in rams fed diet ascribed to MOS 1 which numerically the highest values of most carcass and a high priced carcass cut ( Table 5 ). Dressing of best rib cuts showed that muscle, bone and fat percentages were lower by (6.25% and 9.77%), (11.24% and 3.37%) and (32.46%: P<0.05 for MOS 2 ) for rams fed diet supplemented with MOS 1 and MOS 2 , respectively compared with a control ones. In addition, muscle/bone ratio and muscle/fat ratio had higher by (5.92% 33.93%:P<0.05) and lower by (15.63% and 6.62%) for MOS 1 and MOS 2 supplementation, respectively compared to the control values . This may attributed to the higher lean and lower fat contents in rams fed MOS (Table 3 & 5) . The increase in carcass components of MOS-fed rams might be due to the increase of both daily gain and body weight of MOS-treated rams Gravert and Rosenhaha, (1965) showed that as the daily gain increased the percentage of muscle tissues increased.
Effect of dietary MOS on individual muscle weight:
Mannan oligosaccharide effect of individual muscle weights are shown in Table ( 6) . All Individual skeletal muscle measurements (weight, length and circumference) were higher in rams fed MOS than control rams with no significant differences. Weight, length and circumference of semimembranosus (SM), supraspindus (SP) and longissimas dorsi (LP) were increased by (6.98% and 3.10%), (12.42% and 16.77), (22.22% and 24.24%) for weight, (14.67%,P<0.05 and 9.33%), (1.37% and4.11%), (7.29% and 2.08%) for length and (4.31% and 6.90%), (8.66%,P<0.05 and 5.51%), (21.21% and 21.21%) for circumference, while LD -shape ration have decreased by 12% and 9.92. of MOS 1 and MOS 2 supplementation, respectively compared to the controls. When weight of individual muscle was related to left side weight, SM muscle insignificantly decreased by 6.77% and 2.26%, while LD muscle increased by 5.88% and 18.62% (P<0.05) for MOS 1 and MOS 2 doses in the diets, respectively, relative to control rams. The difference in response between muscles may be due to differences in the proportion of fast and slow twitch fibers in the muscle or may be attributed to differences in the proportion of muscle/bone ratio and muscle/ fat ratio (Table 8 ). The different responses between three muscles for muscle weight may be due to fiber type of muscle. Yang and Mc Elligott (1989) noted from histochemical observations that the anabolic affect may be specific to certain fiber types. Muscles are composed of various ratio of type I (slow-contracting, oxidative) and type II (fastcontracting, mixed glucolytic /oxidative) fibers. In addition, the increase of muscle weight was due to hypertrophic model of MOS induced muscle growth in addition to the increase in protein content (Newbold et al., 1997) .
There is no available data on the effects of dietary MOS on composition of skeletal muscles (SM, SP and LD), but there are indirect effect only through the effect of thyroid hormones on composition of muscles., whereas dietary supplementations of 0.5% MOS increased (P< 0.05) thyroxine (T 4 ) concentration in broilers as reported by (Sohail et al., 2010) . Thyroid hormones are associated with protein synthesis and degradation. Cullen and Oace (1976) stated that "thyroid hormones have a biphasic effect on protein synthesis, at normal physiological levels as it increase the rate of protein synthesis but higher levels lead to the breakdown of protein". Diamant et al., (1972) showed that the thyroid hormone increased enzyme activities associated with both fatty acid synthesis and degradation. It could be concluded from the previous results that dietary of MOS improve carcass characteristics and meat quality. Moreover, MOS inclusion at 0.2% was the more effective, suggesting that MOS might be a potential type of food additive useful for the growing sheep in Upper Egypt conditions. 0.13 -6.77 -2.26 0.14 -2.41 +10.24 0.12 +5.88 +18.62 MOS 1 = Animal supplemented with 2 g /kg diet. MOS 2 = Animal supplemented with 4 g /kg diet. SE = Standard error . a,b Means in row with no common superscript differ significantly ( * P<0.05).
